INTRODUCTION
Hirsutella (Patouillard 1892 ) contains the names of over 70 species of asexually-reproducing pathogens of insects, mites, and nematodes that are distributed mainly within Ophiocordycipitaceae (Kepler et al. 2013 , Quandt et al. 2014 , though the genus is usually considered to be associated with the genus Ophiocordyceps et al. 2007) . Hirsutella species are distinguished from other phialides that taper to an apex, where a mucilaginous packet morphological concept of the genus has expanded to include species with traits either varying or lacking from a general conidia unbounded by a mucilaginous sheath, polyphialidic conidiogenous cells), thereby making morphological impossible. Hirsutella asexual morphs affected by the ending of dual nomenclature for pleomorphic fungi in 2011 (McNeill et al. 2012) . Quandt et al. (2014) argued that Hirsutella should be suppressed in favour of Ophiocordyceps because of a lack of type material made if Hirsutella were selected. Also, the desire to preserve and economic importance of O. sinensis et al. 2007 ) was expressed. Indeed, the adoption of Ophiocordyceps for a new species only known from a Hirsutella morph already et al. (2015) described Ophiocordyceps myrmicarum from asexually reproducing "Hirsutella Myrmica rubra) populations in Maine, for which the sexual morph was not observed. The suppression of the generic name, however, is not to imply a lack of knowledge or importance of these fungi, but instead should act to propel research into the phylogeny of these organisms so that they may be incorporated into the larger evolutionary history and impending taxonomic revisions of the family Ophiocordycipitaceae. Hodge (1998) work has been conducted with Hirsutella, except for limited 2004 , Evans et al. 2010 , Ciancio et al et al. 2015 . The lack of available molecular data, however, has misleading, in that by limiting the taxa to which an investigator a species that has already been described, but for which molecular data have not been generated.
well-curated and accessible fungal collection, we examined isolates named as belonging to Hirsutella based on three genetic loci, and we assembled morphological in Hodge's monograph and other studies, provide evidence for revisions as taxonomic transitions move forward under the new rules (McNeill et al. 2012) , and make available molecular data to facilitate the use of these fungi and their associated data in further evolutionary studies of Hirsutella, Ophiocordyceps, and Ophiocordycipitaceae. 
MATERIALS AND METHODS sequencing

Phylogenetic analyses
Chromatograms were manually inspected for ambiguous nucleotides, assembled, and aligned with tef1, rpb1
Ophiocordycipitaceae (Table 1) in Geneious et al. 2012) recommended that the super-matrix of the three loci alignments be divided into seven partitions for phylogenetic for each of the three codon positions in both protein encoding genes tef1 and rpb1. The Akaike information criterion (AIC) was used to select the nucleotide substitution model for each 1) and bootstrap support values from 500 search replicates, with the same partition parameters in an analysis conducted two runs of four chains each were executed simultaneously for 5 000 000 generations, with sampling every 500 generations.
RESULTS
The super-matrix phylogenetic analyses included tef1, rpb1,
Hirsutella
Hirsutella gigantea a phylogeny with tef1 et al. 2015), but additional data for rpb1 from this culture are provided in because they generated incongruent tree topologies, but we
tef1, rpb1
Phylogeny of Hirsutella (Ophiocordycipitaceae) species Ophiocordyceps myrmicarum is noted, because it is only known from its asexual life stage.
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DISCUSSION
Morphology
Morphological characters of mitosporic reproductive conidia shape and condition) traditionally have been used as within Hirsutella. However, our data support Hodge's (1998) contention that the morphological features of Hirsutella are supported the monophyly of Hirsutella, so long as it includes three isolates of Harposporium, two of which would produce characters appear phylogenetically informative (Table 2) .
the isolates from ant hosts cluster in one lineage, and species in the H. nodulosa clade primarily are associated with Lepidoptera hosts. However, other isolates originating from Lepidoptera are distributed within other clades, and isolates from Hemiptera hosts are distributed throughout all clades except one (H. nodulosa). Additional sampling of species from additional geographic regions or rare Hirsutella taxa, however, may expand these clades and make more relevant traits apparent.
Hirsutella thompsonii clade
Hirsutella thompsonii is the most widely studied of the Hirsutella species, being an important biocontrol agent for mite pests in agriculture. Isolates considered in this study, all originating from Acari hosts, form a clade including the morphologically similar species H. necatrix (Minter et al. 1983 
Hirsutella guyana clade
The Hirsutella guyana clade is represented by three Hirsutella H. haptospora in Formica nests from Poland. Hodge (1998) (2015) . Ophiocordyceps myrmicarum is included, because it is only known from its asexual morph.
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